Cyclin D1 and cyclin D3 show divergent responses to distinct mitogenic stimulation.
D-type cyclins predominantly regulate progression through the cell cycle by their interactions with cyclin-dependent kinases (cdks). Here, we show that stimulating mitogenesis of Swiss 3T3 cells with phorbol esters or forskolin can induce divergent responses in the expression levels, localization and activation state of cyclin D1 and cyclin D3. Phorbol ester-mediated protein kinase C stimulation induces S phase entry which is dependent on MAPK activation and increases the levels and activation of cyclin D1, whereas forskolin-mediated cAMP-dependent protein kinase A stimulation induces mitogenesis that is independent of MAPK, but dependent upon mTor and specifically increases the level and activation of cyclin D3. These findings uncover additional levels of complexity in the regulation of the cell cycle at the level of the D-type cyclins and thus may have important therapeutic implications in cancers where specific D-cyclins are overexpressed.